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tic and intra-seasonal variability. In addition, updated
or new CMIP1 or CMIP2 integrations would be ac-
cepted. In the future, consideration will be given to a
general request for additional parameter fields (e.g. to
enable the diagnosis of cloud forcing). The evolution
of proposed scenarios of greenhouse gas changes and
aerosol loading will also be monitored in preparation
for a possible third phase of CMIP that might be
launched in 1999 or 2000.
Further results were also available from the
intercomparison of slab-ocean model doubled CO2
equilibrium experiments, organized by WGCM. The
pattern of response of the zonal average change of air
temperature, water vapour and clouds was similar
among models, but there were significant disagree-
ments in the amplitude of the changes and their de-
tailed distribution. The increase in downwelling long-
wave radiation in the doubled CO2 atmosphere was
generally compensated by increases in surface tem-
perature and evaporative cooling. Zonal average pre-
cipitation changes show broadly greater tropical and
less mid-latitude precipitation although there were
major discrepancies at regional and local scales.
WGCM noted with interest the main conclu-
sions and recommendations from the Workshop on
“Ocean Modelling for Climate Studies”, held in Boul-
der, CO, USA, in August 1998 (see previous article).
The resolution required in an ocean model satisfacto-
rily to represent ocean eddy heat transport and to re-
solve key processes such as overflows and deep ocean
convection (which may occur at only one or two grid
points and dominate the long-term behaviour of the
model) continues to be an outstanding issue. To en-
courage investigations of the effect of model formula-
tion on ocean simulations, requiring organization of
sensitivity studies and model intercomparisons,
WGCM saw merit in the proposal to set up a joint
WGCM/WOCE ocean modelling group. The direct
relationship WGCM has been building up with the
ocean modelling community, essential in fostering the
refinements needed in the ocean components of cou-
pled climate models, would be maintained by the reg-
ular participation of at least the chairman and another
representative of the ocean modelling group in
WGCM sessions.
WGCM also reviewed the latest results from the
Paleoclimate Modelling Intercomparison Project
(PMIP). In the case of the mid-Holocene climate,
PMIP simulations show a northward displacement of
the desert-steppe transition zone over North Africa,
qualitatively consistent with estimates inferred from
detected biome shifts, but strongly underestimated in
extent, mainly because of the omission of the vegeta-
tion, surface hydrology and ocean temperature feed-
backs in the climate system in the simplified PMIP
experiments. Consideration is being given to rerun-
ning the experiments with coupled ocean-atmosphere-
vegetation models. In the experiments aimed at simu-
lating the Last Glacial Maximum, the prescribed sea
surface temperatures (based on CLIMAP estimates)
appear to produce too weak a cooling over land. When
sea surface temperatures are computed with a mixed-
layer ocean model, cooler ocean and land conditions,
in agreement with available data, were generated in
four out of nine simulations. The WGCM encouraged
the continued development of this activity. More gen-
erally, the need to extend the climate record further
back in time by exploiting proxy data was strongly
stressed. In particular, a much higher time resolution
of climate variability that has occurred over about the
past 1000 years was necessary. The WGCM wished
its views in this respect to be placed before the
planned joint PAGES/CLIVAR meeting in 1999
where the paleodata and modelling communities
would consider how to establish an appropriate record
over the last millennium.
Two significant new efforts were launched by
WGCM. Firstly, an informal co-operative investiga-
tion of decadal climate variability, based on experi-
mentation with global coupled atmosphere/ocean
models, was proposed. An ensemble of at least three,
but preferably more, forecasts of at least 50 years in
length should be performed (probably from identical
ocean states but with atmospheric states separated by
at least one full day). A range of predictability meas-
ures would be collected. Secondly, in collaboration
with the IGBP Global Analysis, Interpretation and
Modelling (GAIM) activity, concrete steps were taken
towards assessing how the carbon cycle may be repro-
duced by using surface carbon flux parameterisations
in conjunction with physical climate models. Initially,
in appropriately designed AMIP and CMIP diagnostic
sub-projects, inferred air-land fluxes of carbon for the
period 1979-1998 would be investigated. It was fur-
ther proposed that interested groups be invited to carry
out transient integrations (up to a hundred years or so)
using coupled atmosphere-land-ocean-carbon mod-
els. In these experiments, the fossil fuel emission
would be specified (not the atmospheric carbon diox-
ide concentration as is now the case). The simulated
change in carbon dioxide concentration (dependent on
the surface carbon-flux parameterisations) would be
computed and would be allowed to interact with the
model’s physical climate representation, and the over-
all changes in model climate and carbon dioxide con-
centration tracked.